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Many kinds of questionnaires, testing, and voting are performed in some completely electronic ways to do questions
and answers on the Internet as Web applications, i.e. e-questionnaire systems, e-testing systems, and e-voting systems.
E-questionnaire, e-testing, and e-voting systems are indispensable in society.

On the one hand, the mutual collaboration of the stakeholders is the foundation for the development and operation of
e-questionnaire, e-testing, and e-voting systems. However, until now there is no communication tool shared among the
stakeholders of systems and services of e-questionnaire, e-testing, and e-voting. All the e-questionnaire, e-testing, and
e-voting systems are designed, developed, used, and maintained in various ad hoc ways. As a result, the stakeholders
are difficult to communicate to implement the systems, because there is neither an exhaustive requirement list to have a
grasp of the overall e-questionnaire, e-testing, and e-voting systems nor a standardized terminology for e-questionnaire,
e-testing, and e-voting systems to avoid ambiguity.

A specification language is a formal language used during systems analysis, requirement analysis, and system design
to describe a system. Requirements specification is the first and main step of developing software, and the specification
language is the most direct way to specify requirement specifications. In addition, owing to the demands for the
requirement list and the terminology, a specification language is a better communication tool to solve communication
problems.

On the other hand, because e-questionnaire, e-testing, and e-voting have common processes, systems that provide
e-questionnaire, e-testing, and e-voting services have common functions to do the processes. E-questionnaire, e-testing,
and e-voting systems have lots in common.

Thus, it is necessary to provide a specification language as a communication tool to provide exhaustive requirement
list and standardized terminologies for systems and services of e-questionnaire, e-testing, and e-voting so that the
stakeholders can communicate easily and unambiguously, and deal with and describe the requirement specifications

for three kinds of systems and services. When the stakeholders are using and working with an updating system, they



are looking forward to a clever and automatic way to easily deal with the changes. The ideal state is that a tool as a
generator automatically converting the formalized specifications to generate the e-questionnaire, e-testing, and e-voting
systems.

However, until now, there is no general-purpose specification language for specifying various e-questionnaire,
e-testing, and e-voting systems in a unified format such that the stakeholders can communicate, understand and accept
each other to create the requirement specifications. The existing specification languages Simple Survey System (SSS),
IMS Question and Test Interoperability Specification (QTI), and OASIS Election Markup Language (EML) cannot
solve the above problems, because based on their own motivations, they can neither cover e-questionnaire, e-testing,
and e-voting systems nor specify exhaustive requirements of e-questionnaire, e-testing, and e-voting systems.

This thesis proposes the first specification language, named “QSL,” with a standardized, consistent, and exhaustive
list of requirements for specifying various e-questionnaire, e-testing, and e-voting systems. QSL can be used to provide
a desirably exhaustive requirement list to the corresponding stakeholders, so that they can easily choose requirements
and complete the requirement specifications.

To propose QSL, firstly, we collected, analyzed, and summarized exhaustive requirements for systems and services
of e-questionnaire, e-testing, and e-voting, which are extremely similar. There are 181 requirements for e-questionnaire
systems, 169 requirements for e-testing systems, and 168 requirements for e-voting systems. We summarized 121
common requirements for e-questionnaire, e-testing, and e-voting systems. The exhaustive requirements are the
fundament of QSL and based on the requirements, the stakeholders can choose requirements and complete the
requirement specifications easily.

Secondly, according to the investigations, we proposed QSL as a unified method to provide terminology and
specifications of e-questionnaire, e-testing, and e-voting systems with a standardized, consistent, and exhaustive
requirement list to solve the communication problems among the stakeholders.

Thirdly, we evaluated the proposed QSL about description power to ensure its completeness manifesting in specifying
various e-questionnaire, e-testing, and e-voting systems. Current QSL can cover more than 95% system requirements
and 95.4% service requirements, and provides enough notations to describe the requirements for data portability, and
can cover the existing specifications compared with the related works. The reasons of the rest requirements QSL cannot
cover, on the one hand, they are not necessary requirements for QSL according to the motivation, and on the other hand,
they are easy to extend QSL to cover them.

Lastly, we proposed an alternative usage of QSL for data portability and implemented two real applications for
QSL. QSL is used as a data format for data portability for a general-purpose e-questionnaire server to help conduct an
e-questionnaire on different e-questionnaire systems, and for an offline e-testing environment to provide users with
offline e-testing service to execute various offline e-testing. The applications can prove QSL is practical and available to

be used to provide data format for data portability.
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